Drivers are met with numerous elements requiring their attention while driving. The present research focuses on selected visual and cognitive distractions that the driver is faced with, and on their influence on detecting and perceiving changes in the traffic environment. Driver self evaluation data was used to define which elements attract most visual and cognitive distraction. A constructed conceptual model was subjected to analysis using Exploratory factor analysis (EFA), Confirmatory factor analysis (CFA), and Structural Equation Modelling (SEM). Main findings show that thinking about personal problems, chores and errands as well as roadside advertisements on the cognitive side, and looking at advertisements and the natural environment on the visual side, present the most negative impacts on drivers' perception of crucial changes in the traffic environment. On the other hand, drivers that visually focus on traffic signals and pedestrians and think about driving speed, driving rules, and other traffic participants, tend to notice crucial changes in the traffic environment more often.
Introduction
Most adults carry out transport related activities daily. The driving itself often becomes routine, even in unknown traffic environments, which can present a significant cause for traffic accidents. In 2016, road injuries were the eighth top cause of deaths, killing 1.35 million people worldwide [43] . The occurrence of traffic accidents is influenced by many factors, which are generally divided into factors on the side of the driver, vehicle, and the environment. Because the driver is the most changing factor out of these, as it reflects the characteristics of each individual, research in this area is extremely important.
While driving, certain events or activities can distract the driver. The distraction can be minimal and have no effect on the driver's attention and driving performance, or it may be so extensive that the driver is no longer able to give the needed attention to the task of driving and consequently suffers from diminished driving performance [46] . Olson et al. [31] define a distraction as occurring in the event of inattention, which causes a delay in recognizing information that is needed to safely perform a driving task. Lansdown, Stephens, and Walker [22] emphasize that there is no common definition of driver distraction currently valid, but they assess that the most appropriate definition would be that of Hedlund, Simpson, and Mayhew [15] , who define distraction as an occurrence involving a diversion of attention of the driver due to the fact that the driver temporarily focuses on something (an object, person, task or event) that is not related to his driving, which consequently reduces his awareness, ability of decision making, and performance, which leads to a higher risk of the need for corrective actions, near-crashes and crashes. Reasons for driving distraction can be connected to any cognitive process, such as daydreaming, mind wandering, solving mathematical problems or various decision making, and to the use of information systems in the vehicle (radio, navigation, phones…), all of which can influence the driver's attention to the driving process [1] . Drivers are generally flexible and can adapt their behaviour connected to driving in a way that allows them to also fulfil an increased demand for activities not related to their driving [46] . Driver distraction reduces driver performance and presents an important factor in the occurrence of traffic accidents. Researches such as Treat et al. [40] and Wierwille et al. [42] found that driver factors (including driver errors) are the most common cause of traffic accidents / crashes. Moreover, Castro [4] reasons that over 90% of traffic accidents are the consequence of human error, and over 90% of those accidents are caused by visual information acquisition problems. Dingus et al. [8] and Singh [36] also confirm that drivers can be attributed with causing 90% or more critical situations in traffic.
The National Highway Traffic Safety Administration (NHTSA) divides driver distraction into four categories: visual (e.g. looking away from the roadway), auditory (e.g. responding to a ringing mobile phone), biomechanical (e.g. manually adjusting the radio volume), and cognitive (e.g. mind wandering) (Ranney, Garrott, and Goodman [33] ). In their own assessment of recent trips, drivers reported lack of concentration (71.8%), adjustments of vehicle equipment (68.7%), looking at outside people, objects or events (57.8%), and talking to other people in the car (39.8%) as the most common distracting activities [27] .
The tasks and activities carried out by the driver in the vehicle while driving are growing in scale and are consequently getting more distracting. In-vehicle activities that are not driving related and the resulting distractions have a proven negative impact on driving performance [16] , increased number of driver errors [45] , incidence of critical situations and traffic accidents [8] , and severity of traffic accidents' outcome [30] . Probably the most common distracting factor, which is also most frequently explored in research, is the use of mobile phones. The use of these devices lowers driving precision [35] , causes up to 50% slower responses to threats in comparison to driving without a mobile phone [3] , and causes a reduction in performance [12] . The distracting effects are present even when using hands-free systems [11] . The driver is also largely influenced by activities, related to in-vehicle entertainment systems, such as changing the radio volume and alike [38, 44] . The use of navigation systems while driving has different effects on the efficiency of driving, which is connected to the manner of controlling the device, which can be manually operated or voice controlled. Tijerina et al. [39] found that devices which are manually operated take more attention from the driver, needing longer to operate them and taking their eyes off the road more often, in comparison to devices, operated by voice.
In addition to in-vehicle distraction, elements of the roadside can also present an important part of driver distraction. Even though observation of the traffic environment and roadside is an important activity during driving, some elements outside of the vehicle draw the drivers' attention and consequently present an important distraction. Roadside elements such as landscape heritage objects [2] , roadside billboards and posters [28] , and electronic billboards Dukic et al. [9] , are found to be important distractors to the driver. Even though these elements present a potential distraction, their presence does not influence how drivers estimate the driving demand or riskiness of a certain road segment [6] .
Another important distraction is mind wandering, being deep in thought or daydreaming. Mind wandering is a common occurrence that, according to Killingsworth and Gilbert [19] , and Song and Wang [37] , takes up 30-50% of the time an individual is awake. This activity is often encountered in traffic as well, since drivers often "zone out" during driving, which consequently reduces their attentiveness for the traffic environment and can cause dangerous situations by reducing the driver's ability to process information from the environment [10] as well as by narrowing the visual scanning field of drivers [24] . The same research concludes that half of drivers attest to experiencing some mind wandering before causing a traffic accident. Qu et al. [32] studied the frequency and correlations of driver mind wandering and found that during times of wandering minds, drivers do not show many deficits in controlling the vehicle but tend to focus their visual attention narrowly on the road, therefore mind wandering can mean a reduced ability to monitor the environment. The authors also found that mind wandering is positively correlated to dangerous and risky driving, aggressive driving, negative cognitive/emotional driving styles, driving under the influence of alcohol and to a larger number of self-reported traffic accidents.
The above mentioned distractions are therefore crucial in the area of traffic safety from the driver perspective. Almahasneh et al. [1] find that the two most often noted distractions, visual distraction ("eyes-off-road") and cognitive distraction ("mind-off-road"), are important negative influencing factors for driving performance, such as lane variation, steering control, response to hazards, and visual perception efficiency, and that both distractions can even occur at the same time and are co-dependent. Charlton and Starkey [5] researched the effects of familiarity and automaticity on inattention blindness and detecting changes in the driving environment in a simulated environment. They found that many drivers drive without awareness and that driving in a familiar environment increases sensitivity to changes in road features associated with vehicle guidance and brings an improved performance on tasks not directly connected to driving.
Martens and Brouwer [26] used driving simulation to examine the influence of external distractions and internal cognitive processes on driving. Driver behaviour and physiological data were compared to the effects of a sound and speech task, presenting an external distraction. Researchers found that both internal and external distractions affected driving speed, number of lane changes, decreases in speed, and glances. Moreover, subjective evaluation from the drivers confirmed that they were less attentive to driving. Neyens and Boyle [29] examined cognitive, cell phone, in-vehicle, and passengerrelated distractions in relation to traffic accidents of teenage drivers and found that cognitive distractions more often resulted in rear-end crashes and angular collisions compared to fixed-object collisions. Similar outcomes in relation to physical and cognitive driver distractions and their influence on driving performance were found in other studies (e. g [14, 18] .; Liu, Fu, and Lan [25] ). Considering these results, it can be determined that driving distractions are an important subject for driving safety and therefore need to be examined further.
The present research will focus on the two major groups of distractions (visual and cognitive) and define whether the distracting factors influence drivers' perception of changes in the traffic environment. Previous research points to the importance of researching various driver distractions, which is the root of the present research as well, since it connects the influence of various distractions to the traffic environment. These changes are related to new advertisements, new or changed traffic signalization, changes of traffic regimes, and road work. Based on the above, two main hypotheses were formed:
H1. Visual attention to internal and external elements (eyes on or off the road) is connected to perceiving changes in the traffic environment. H2. Cognitive attention to internal and external elements (mind on or off the road) is connected to perceiving changes in the traffic environment.
Materials and methods
In order to explore the connection between distractions and perceiving changes in the traffic environment, such as changes related to traffic signalization, changes in the traffic regime, and road work, a survey was conducted among Slovenian drivers of passenger cars. The objective is to determine the impact of each of the selected distractions, as described by the following measurements of distraction and perception of changes in the traffic environment: A construct or conceptual model encompassing three abstract variables and their proposed relationships was designed. These variables are not directly observable and should therefore be measured by other variables. The detailed structure of the conceptual model is presented in Fig. 1 .
Questionnaire
In order to investigate the impact of driver distractions on their perception of changes in the traffic environment, a questionnaire was prepared to measure the levels of driver behaviour for elements of traffic and non-traffic environment and for mind wandering. The impact of these driving distractions on detecting changes in the traffic environment, changes in traffic signs, changes in the traffic regime, and road work, was measured. The respondents were instructed to think of their most often taken driving route (e.g. their daily commute to work) and to respond to the questionnaire with that route in mind, so the collected information presents the respondents' estimate of their overall driving experience. For a total of 19 variables, the respondents gave their level of attention or perceived changes on a 5 point Likert scale. The questionnaire also included control variables, namely age, average yearly amount of driven kilometres as a driver, amount of years having a driving licence for a car, and how many days a week the respondent drives a car.
A questionnaire like this is inevitably based on drivers' retrospective and subjective assessment of their driving experience, which is one of the main limitations of this research. Nonetheless, such questionnaires are one of the most often used tools in researching driving behaviour and perception, the most known example being the Driving behaviour questionnaire [34] . For the DBQ, Lajunen and Summala [21] found that drivers' self-evaluation is relatively reliable, but recommend an anonymous based research setting, and that is why the present research is based on a completely anonymous questionnaire. Additionally, research that compared drivers' objective visual attention allocation via eye tracking with their selfevaluation (subjective) of visual attention allocation found that both sets of evaluation are conform to one another (see [41] ), which gives additional validity to the method used in this research.
The research was performed among Slovenian drivers who completed the questionnaire online or via a printed version, both were completely anonymous. The questionnaire was disseminated on the researchers' institution's social media accounts (online) and in the institution's public space (printed version). Incomplete questionnaires were excluded, and the end sample consisted of 213 filled out questionnaires. Out of these, 38.4% respondents were male and mean respondent age was 25.32 years (min = 18 years, max = 60 years, SD = 6.06). The average number of years the respondents have had their driving license for a car is a little less than 7 years (M = 6.88, min = 1, max = 41, SD = 5.71) and they drive a car on 5 days in a week (M = 4.81, min = 0, max = 7, SD = 2.19). Most respondents' annual mileage is under 5000 km (29.9%) and from 5000 to 10,000 km (27.1%), and about a quarter drive more than 15,000 km yearly (23.8%).
Model
The used conceptual model was subjected to analysis using Exploratory factor analysis (EFA), Confirmatory factor analysis (CFA), and Structural Equation Modelling (SEM).
One type of latent variables which are explicitly modelled in SEM or are a by-product of analysis using exploratory analysis techniques are so called factors. An EFA requirement is the non-correlation of uniqueness. In SEM, the term latent variables is commonly used to imply factors. The modelling in SEM is more mathematically oriented and allows for a broader spectre of models to be evaluated than with using EFA. Confirmatory factor analysis (CFA) or restricted factor analysis is a SEM application focused solely on relations between latent variables and their indicators, where the necessary restrictions cause CFA to be confirmatory and subjected to statistical testing. Using appropriate restrictions, specification, and testing of an array of factor models is permitted by CFA [17] .
Based on EFA, the number and nature of the underlying factors (latent variables -constructs) that are responsible for the variability in the data were identified. Based on these factors, CFA was performed in order to test whether the measures of a latent construct (factor) are consistent with the researcher's understanding of the nature of that construct. After CFA, SEM was conducted. SEM is a statistical model that seeks to explain the relationships among multiple variables. SPSS 22 software was used for EFA and AMOS 22 for CFA and SEM.
Results
Research results will focus on three main areas, represented by EFA, CFA, and SEM.
Factor analysis enables us to determine a smaller number of linear combinations of measured variables, so that they explain a large part of the data dispersion. EFA will thus enable the number and nature of the underlying factors (latent variables -constructs) to be determined. Thus, from a large number of measured variables related to driver attention while driving (ATTEN_1,…, ATTEN_ 9), cognitive processes (THINK_1,…, THINK_6), and the level of perception of changes in the traffic environment (TRAFF_CH_1,…, TRAFF_CH_4), a set of latent variables that represent what is common to the observed variables EFA will be determined. Thus, we predict that certain measured variables will be merged into latent variables. For example the variables in relation to driver attention while driving could, in principle, be merged into two latent variables, namely, onto a group of variables that would cover those associated with thinking while driving in a traffic environment and those related to thinking about things that are not related to the traffic environment. Consequently, only a small number of factors can be included the following steps instead of a large number of measured variables. EFA is followed by CFA, where the main objective is to investigate whether the data fit the hypothesized measurement model. The structure of the model of factors was derived from EFA, which was used as a baseline when conducting the CFA analysis. CFA validated the model structure against the existing measurement theory. CFA will in essence define whether there is a connection among the set of measured variables and their constructs, which means we will test whether certain variables precisely define a specific latent variable. SEM will be performed based on EFA and CFA. Structural equation modelling is a class of statistical models which aim to explain the relationships among multiple variables. SEM will enable evaluation of relationships between measureable and latent variables and relationships among latent variables. During the process of SEM modelling, control constructs are included with one element (factors age, average yearly amount of driven kilometres as a driver, amount of years having a driving licence for a car, and how many days a week the respondent drives a car).
Exploratory factor analysis
A normality test must be performed in order to successfully perform EFA, since it is the basis for choosing a method for estimating the factor loadings and the variances. Normality was studied by observing the skewness and kurtosis of the data. Both skewness and kurtosis were inside desired limits as recommended by Kline [20] , Lei and Lomax [23] , and Curran, West, and Finch [7] .
Concerning normality in data distribution, Maximum likelihood method (Promax rotation) was used for estimating (ML). Its main advantage is the calculation of a wide range of indexes for the model's goodness of fit. For determining reliability, Bartlett's test of sphericity (BTS) and the Kaiser-Meyer-Olkin (KMO) test were performed. The BTS test was highly significant at χ2 = 842, 466 with df = 91 and p < 0.001, while the value of KMO was 0.774 > 0.5. We can determine based on these tests that the factor analysis is reliable.
The size of factor loadings normally reflects the convergent validity with high correlations between variables within a single factor. Because sample size affects sufficient or significant loadings, the required loadings are higher when the sample size is smaller. In our sample size of 213 completed questionnaires, a factor loading of at least 4.40 is recommended [13] , which was achieved. Table 1 shows the EFA results, which include Cronbach's alphas. Cronbach's alpha is a measure used for the determination of the reliability of internal consistency of the factors that EFA extracted. Generally speaking, this represents an evaluation of the degree of consistency between multiple measurements of a certain variable, meaning that a "reliable" set of variables will be consistently loaded onto the same factor. Table 1 shows the EFA results, which include Cronbach's alphas. According to Hair et al. [13] , the generally agreed minimal lower limit for Cronbach's alpha is 0.70.
EFA results show that variables, connected to perceiving changes in the traffic environment, are significantly loaded on the corresponding factor 1, which can be called "Perceived changes" (TRAFF_CH_2, 3, 4) due to included variables. Variables named THINK_x are derived from the question on what drivers think about while driving. For variables of Driving speed (THINK_2), Driving rules (THINK_3), and Other traffic participants (THINK_6), the corresponding factor is called "Mindon-road" since it shows that the driver's cognitive processes are concerned with their driving. Other variables from this question about Personal problems (THINK_1), Roadside advertisements (THINK_4), and Chores and errands (THINK_5) are significantly loaded on the corresponding factor 5, which can be called "Mind-offroad". Variables about driver attention during driving for Traffic signals (ATTEN_4), Traffic lights (ATTEN_7), and Pedestrians (ATTEN_9) are significantly loaded on the corresponding factor 3, named "Eyes-on-road". Variables Advertisements (ATTEN_2) and Natural environment (ATTEN_3) are connected to factor 4, so called "Eyes-off-road".
Confirmatory factor analysis
To test the consistency of latent construct measures (factors) with understanding of the nature of the construct as set in the research, confirmatory factor analysis is used. Loading factors, derived from EFA, are assigned to confirmatory factor analysis. Maximum likelihood method was used in CFA due to multivariate normality. Based on various author recommendations, different model fits were tested in CFA, which were above the recommended values. Additionally, Composite (construct) Reliability (CR) and Average Variance Extracted (AVE) were tested. Composite reliability reached over the limit of 0.50 (from 0. 562 to 0.648) and AVE values surpassed 0.70 (from 0.751 to 0.885).
Structural equation model
Since it is a combination of confirmatory factor analysis and regression analysis or simultaneous equations models, structural equation modelling is being more and more used in modelling various relationships between unmeasurable factors. As in CFA, maximum likelihood estimation method was used in SEM. Certain additional factors are also important for this research, such as the influence of control variables on the driver's perception of changes in the traffic environment. These were driver age, how many days in a week the participant is involved in traffic, and how many kilometres they drive in a year.
After the finished estimation, GOF indexes were calculated. As in CFA, these indices provided evidence of a good model fit, since their achieved values were χ2 = 130.239, χ2/ df = 1.240, GFI = 0.922, NFI = 0.932, TLI = 0.963, CFI = 0.971, RMSEA = 0.037, SRMR = 0.0636, IFI = 0.972. Figure 2 shows a graphical representation of the standardized SEM model with the estimated path coefficients significant at p ≤ 0.10 level among the variables; insignificant paths are not shown in Fig.2 (amount of years having a driving licence for a car, and how many days a week the respondent drives a car). The SEM model is represented by the path diagram, and it includes the measurement part of the model (influences of measurable variables onto latent variables, e.g. the connections between Eyes-on-road and ATTEN_9, ATTEN_4 in ATTEN_7) and the structural part of the model (influences or connection among latent variables, e.g. the influence of Eyes-on-road to Perceived changes). The paths that are significant have the corresponding standardized weights marked.
Relationship between measured and latent variables
The EFA and CFA revealed five latent variables: Perceived changes, Mind-on-road, Mind-off-road, Eyes-onroad, and Eyes-off-road.
The latent variable "Perceived changes" was constructed, based on EFA and CFA, with 3 measured variables which covered a wide range of traffic sign changes and changes in traffic regimes as well as road work. From the path coefficient, it is obvious that drivers most often perceived road work, which can be explained by the fact that it is the most visually obvious change among the observed. This also suggests that perceiving road work is more important for drivers than other changes. The latent variable "Eyes-on-road" is presented by 3 measured variables, which covered different traffic concerned elements. The SEM revealed that the largest coefficient refers to "Traffic signals" (ATTEN_4), and to "Pedestrians" (ATTEN_9), which means that drivers are most attentive to traffic signalization and pedestrians, who are the most vulnerable group of traffic participants. Factor "Eyes-off-road" includes only two measured variables representing Advertisements (ATTEN_2) and Natural environment (ATTEN_3). These variables can have a significant effect on the level of traffic safety, since they attract driver attention and steer it away from the traffic environment. The latent variable "Mind-on road" was constructed by 3 measured variables, which covered a range of different cognitive or thinking processes concerned with the traffic environment. From the path coefficient, it is obvious that variable "Driving speed" (THINK_2) had the largest coefficients in constructing "Mind-on road". "Mind-off-road" is the last constructed latent variable and is represented by 3 measured variables, which covered a wide range of cognitive processes concerned with mind wandering elements, such as "Personal problems" (THINK_1), "Roadside advertisements" (THINK_4) and "Chores and errands" (THINK_5). From the path coefficient, it is obvious that thinking about chores and errands (THINK_5) had the largest coefficients in constructing "Mind-off-road".
Relationship among latent variables
The SEM results also identified six significant relations among the 5 latent variables that were consistent with the hypotheses. First positive relation is between "Eyes-onroad" and "Perceived changes". This indicates that drivers who are more attentive to what is happening in the traffic environment and pay more attention to it are more likely to notice and perceive changes within the traffic environment. The path coefficient between "Eyes-off-road" and "Perceived changes" is negative, meaning that drivers who more often observe elements outside of the immediate traffic environment perceive less changes in the traffic environment itself. In the case of a positive relation between "Mind-on-road" and "Perceived changes" and the negative relation between "Mind-off-road" in "Perceived changes" it can be found that drivers who more often think about their personal problems or other non-traffic related issues are less likely to perceive changes in the traffic environment. Additionally, the influence of some control variables (age, number of yearly driven kilometres, amount of years having a driving licence for a car, and how many days a week the respondent drives a car) on the latent variables was also studied. The variables pointing to the amount of years having a driving licence for a car and how many days a week the respondent drives a car did not give significant results (estimated path coefficients is not significant at p ≤ 0.05, p value was not under 0.05 but over 0.205) and were consequently excluded from the SEM model results. SEM results show that as the drivers age, they become more attentive to the traffic environment and also think more about its elements, which can be confirmed with a positive value of the path coefficient among the control variable "Age" and "Mindon-road". Older drivers also more perceive changes in the traffic environment more often, as shown by the positive path coefficient value among "Age" and "Perceived changes". The other control variable, number of kilometres a driver drives in their car per year, gave significant results in three cases: the path coefficients with "Mind-on-road" (− 0.22), with "Eyes-off-road" (0.24) and with "Perceived changes" (0.28). From these results, it can be stated that drivers who drive larger distances per year are less attentive to the traffic environment, think about it less, and more frequently focus on elements outside of the relevant traffic environment. At the same time, these drivers more frequently notice and perceive various changes in the traffic environment, which can suggest that their experience, especially in a certain environment they know and are accustomed to, gives them the advantage of better detection of untypical situations.
Discussion
Inevitably, drivers do not always focus on the road and the traffic situation at hand. Distractions that occur either internally or externally (i.e. are cognitive or visual) have a great effect on their perception of the traffic environment and consequently on their driving safety. The present research set out to determine what cognitive and visual elements affect a driver's attention to the traffic environment as presented by their perception of changes in said environment.
Results of the constructed model showed that both visual and cognitive attention are connected to perceiving changes in the traffic environment, therefore confirming the set hypotheses. Out of the nine potential visual elements, advertisements and the natural environment represent the visual elements that most distract the driver to take his eyes away from the relevant traffic environment, and out of six cognitive elements, thinking about chores and errands, personal problems, and roadside advertisements pose the greatest threats for mind wandering during driving. It is interesting to note however that out of the given elements of the traffic and roadside environment, new roadside advertisements were not a significant part of perceived changes.
Experience seems to have a negative effect on attention during driving, since those that drive more kilometres yearly tend to experience more instances of visual distractions outside of the traffic environment and their mind is focused on the road less. However, as in rising age, these drivers notice more changes in the traffic environment. This could be explained with the role of experience in the act of driving, since drivers come to expect a normal state of the traffic environment and can therefore put more focus outside of it, but also tend to notice anything out of the ordinary sooner and can react to changes more appropriately.
An important limitation of the present research, even though the model showed great reliability, is that it is based on self-evaluation of general driving experience rather than on external objective evaluation. Therefore, the authors propose that in the future, similar research should be performed with some form of objective measuring of visual and cognitive distractions while at the same time measuring drivers' perception of changes in their traffic environment in real time.
Conclusion
Overall, the importance of the results of the present research lies mainly in knowing what aspects traffic safety initiatives should focus on most and what elements potentially pose the largest threats to driver attention. Policy makers and practitioners should develop focused programs aimed at educating drivers on the plethora of elements that influence their driving capabilities and focus, and encourage mindful driving with a sufficient visual and cognitive focus on the driving tasks and traffic environment.
